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rtfcSffiai . 7mVg OLi Ni Oa^r^Styho 

[ 00 7 2 ] ±M<OX.O iZmM.Lfz'^^^l^m}} 

<!:Li Ni Oa^^^i tc^-rS'J^Xrli'&L. ^oil^ 
t95g ^Li PF«( SSl M) ^tt^yoh^]y>:fj- 
2K^-h (PC) ^':^j'^/l-;«;-3tf:^-h ( DMC) O 
n^mm 5 0: 5 0 ( #:«%) ) om^iSl 0 c c S: 

[ 00 7 3 ] wn?>(^^W^§|^8 0"CI:iJ!lDgiL. 2 0 



[00741 
f . ^1 1 







0% 


2320ppin 


2% 


1792ppm 


3% 


773ppm 


5% 


623pp2n 


10% 


54ppxD 


16% 


7.5ppni 


20% 


l.Sppm 


30% 


<0.2ppin 


36% 


<0^ppm 



[ 0 0 7 5 J ( Si a itmmt mm. whi y 

Stit^] ^( 1 0 0 -a ) : a ^biSLfci: tcoy ^jrA 

::co^m^^^. Li Ni 02?l^tfc^5gv>lJi:\ HigiS 

tt^^^m^fX^^ l^fC, Li Ni 02t'^S%7^m(Oh(D 

Xit. 'J^^j:<thmni-^zt{zXoXMn o^ffl^rp 

li. 1 0 %i^±X^5o 

[ 0 0 7 6 1 [ wm^mm2 ] ^fc^i^^iji r-^Etfc 
^m^m^mm\:is o titc^^u. 2 0 eraisgufe, 

(00771 



a (LiNiOaig-^tfc) 




0% 


6577ppin 


2% 


6617ppjn 


3% 


6323ppin 


5% 


63G4ppm 


10% 


6402ppm 


15% 


64l8ppm 


30% 


6420ppm 


35% 


6422ppm 



(8) 



<^sfms 0 2 4 6 3 6 ^ 



[ 00 7 8 1 Li PF«( M) 

j^^^^^^y. ( PC) ^ ^/U;fr-zK^-h ( DM 

c) (DU-^mm 5 0: 5 0 ( mM%) ) (ommm^(D 
Li Ni Oz^-g-ttijita yog^i-c. mmn^(OL\ 

[ 0 0 7 9 ] [ WM^m^lS ] ]) ^^M.' -^^^^^^ 

urn. ItSSISt LT3 . 0 mVg .2.36 mV 
g V 1 . 5 0 m Vg X 0 . 7 1 m Vg v 0 , 4 9 
/g . 0 . 3 0 m Vg ,0.25 m Vg 07 aS(OL 
i Ni o.^Coi,7pmM^mM\^tZo 

1 0080] jjcjc, ^i^;?/^-®^ f-i^-utm^toit^m 

m(OLi Ni oaCo 02O,t €:0T^COMS?g^it( a 
=0.3.5.10.15,20,30.35) XU"^ 
L . l¥«^i^0ijl t mm^^CDW^m g ^ L i P F • 
( m&l M) $r^tf:/ni^uv;<?— h ( PC) ^ 

>^^5"/i-;«7-iK^-F ( DMC) 5 0:5 

0 ( mM%) ) orn^?^! 0 c c ^^mmn^zArifzo 

[ 008 1 1 - tl^(^>^gES^g^8 O TClCjIinSit . 2 0 

1 0 0 8 2 ] fftt^g^0ij3 <r>fem<t 0 . y 

^/^1S^®^fb#;oit^®|g7j?o . 3mVg^m(Oh(D 

X}tUnmmmi(0^^ii^^h^i-^\ a >4 5X*^tJtiv 

3 mVg ^y.±(Dii<DXfj:\i^\mmi^^^i:ii^bfif£\i^ 

[ 0 0 8 3 J [ wmp^»m4 ] y a- -^^^jj/va^ 
g^^b^^ Lr^iffi^0iji t mm\^vx^^\.tz^>if 

Urii. D»;d52 /im. 3 ^m. 1 5 /zm. 2 6 ^m. 



[ 0084 1 JJC«C. 



IKcOLi Ni o»Co aiOi^^Sr^Ofifiy^'g'jtC a 
=0.3.5. 10. 15.20.30.35) r-^g-g- 

L. wmu.mw tmmc^<om^^is^b% ti.i pf. 

( mm M) ^^tfP^nfc^U^^:*-jK^-h ( PC) i 
v^^^/^;^;-:^^?;^-^ (DMC) (DW^mm 5 0:5 
0 ( {$:«%) ) tom^^i^l 0 c c ^^P^^fiiCAtT^fCo 
[ 0 0 8 5 1 rti^ (O^m^m^^ 0 t:«CJ!lDfiL . 2 0 

Mn-r;fV»«^I CP{C-C5>t^t/Co ■tO^m^:02 

ic^t^. Mn wm^nu-t^^^t^ 

i; A-5/^/l-ffi^»^t:«J(^g^ltaJla >4 5 ICL 

D5.4aS;d?4 0 /amiUTOt c0T*?iltixJ^-?:C0^«j5?Sgl 
[ 008 6 ] t ^ffii^i^0ij5 ] li ix • 

LXJt. M:S®!i<i:LT4 . 5 mVg .3.2 mV 
g . 3 . 0 m Vg .1,50 mVg .0.30 mV 
g COS mm<DL i Ni 0.C o 02Oz^M^mMLtCo 
y>^}ymj'^ M.^ Li Ni o.Coo202:Rt 



y-Xh^ P V D F it/hN ^/lir::^-:-^^^! 



K>-( NMP X-^a!iiiw ia*SbTl^j-(c5)^a$-frx 

[^^ix: Li Ni 0.C002O2: 2^mi4ft-^^J: PVD 

F : NMP =3 0:10:5:5:50( m&%) (0& 

^Jt{ a =2 5) Xh^tz. 

[ 008 7 ] yjuty wi-K ttAtHcr a^«r?fo 

y^m. ^oox^y -^Jf^2 5 ^mtoryi^^ ^JIIS±(C 
*&-(::il^^tTo fc^NMP $r^^$ -ti:^ r t XjESv- 
t Lfco ^3 ic. ttSBS^^^yy 

[00881 
[ *3l 





*5S 






4.6 


22,000 






3.2 


18,000 


y^fbLfc 




3,0 


6,000 






1.60 


5.000 






0.30 


4,000 







[ 0 0 8 9 1 S3 J: 19 . tt:*®«[?^?3 . 0 mVg J: !9 
tt:*ffi8[li3 . 0 mVg e(Td5jiF$LV>:i t 

5o 



[ 0 0 9 0 ] [ ^tt^i^pije ] 3ffi5^g^0ij{c^v>T. y 

3 /jm. 1 Sjitn. 26 /zm. 40 /zm. 45 /z mOL 
i Ni a.Co.o^2l»*^ffl3icLfc£Jl^HSPttK»fifiJ 



(9) 



If^ffm 0 2 4 6 3 6 ^ 





1&& 






2 


22,000 






3 


8,000 






15 


6.000 






26 


5,000 






40 


4.000 






45 


3,800 




51 



[ 0 0 9 2 J ^4 J; . D5otii^25^3 timX^ /h^ 

I 00 9 3 1 [ g¥ffiK»e?ij7 ] y f-i^M.' '^>:tf>m't 

o-sC O az 

Oi>S:fflV^T. 23 2 03^:x-k;P^f^SJLfCo 

[ 00 94 ] EP^. iE<ll^-e>;</>e?y ^^^^ A : L i N 

i aftCoazO,: 2^mi±f1--^Jpj: PTFE =7 2 : 

8 : 1 0 : 1 0 ( aS%) a =1 0 ) "Ci^l* 

Lfetto^O. 5 mmcO^^JcEEj^L. ^Erix^ * 1 2 m 

2K:/:/7 5'^$^fflv^J^:o :&tei«i4mm. f?^ X . 5 
mm(^^JSLi 5rfflV\ -fe/^U — ^ 2 5 /imO^ 

iLiiPPfll^l^fflUfc, Sft?}gliLi CI 0*( m&l 

M) ^^tf:n^UV;«7-/K^-h (EC) ^ 

5 0: 5 0 ( ) t L 



[ 0 0 9 5 ] |^B#(cltg5(Dfci6l::. iE^^-7V;tf>'gf!; 

^^mttM^JpJ: PTFE =8 0: 10: 10 
( fiS%) ^L. Li Ni o.8Coo202^^^X*V^/^ 

L yc:2 3 2 0 3 ^ Zz-fe/V^r f^l^L /^d. 
[ 00 9 6 ] wh.^(^=»^V-fe/U$rfflt^X*jfemf-^i5^ 
/H*S^^tTofco "^^^Mt^m. tmt^\^0, 5m 
A/c m'o^mS£^:L. ^jftmmEEi5iaii3 . 0 - 
4 . 5 V V s Li Xfro/Co ^fclfttt&ftlii 0 1: 

j5^e)6 ot^-ci or^^r^^Lfco 

I 0 0 9 7 ] Li Ni o«C o «0 t?t> 0( 

( %) ^*5JC:^i-o *^§^|Cj:^3-<i^-fe/KO*d?-»f 

[0098] 
[ *5 ] 



(t) 


#5 0/#l ^ 








1 0 


94 


92 


20 


93 


91 


30 


92 


88 


40 


9 1 


84 


50 


89 


76 


60 


89 


73 



[ 0 0 9 9 1 [ |?ffi^g^0tj8 ] y ^"J^ A. ■e>';*f^/^S^ 

LTJi. . 7 mVg COL i Ni a»C o 

02$r^l/>T. 1 8 6 5 0 RtS-^/U>$rKf^L fco 

I 0 1 00 J EP^, ^'r'^l^:^l^m ^^'A, Li Ni 
a.C o «Oi*5j: t/^mttf+^Sfl^ U "C* -jKv^y 

ii-yhN-^ f^/u-2 -t*ciy K:/( NMP) tc 

II mcDTyu^ ^fS±(c|&>ftiK. NMP -^^ r 



;</vg^y ^^^i.: Li Ni oaCoo^Oz: ^mi^fi-^ 

»J: P VDF=7 2 : 8 : 1 0 : 1 0 ( fia%) ,5: L 
fco r<0^ a =1 0 X*fc5o 
[0101] -*r. ^ffii^-h fl;^7-Jtey : P VDF = 
9 0: 1 0 ( fig%) <Ott:^^7i5<t5 (ca-g-LNMP 

[0102] U±.<OXo ICf^t/hjESifcJlO^Affic^m 
S^-h ^J?$2 5 limCOxKy in^UV^SJe-fe/^U- 
^ ^Sr :frL «^ ±.yfx HfSSi&i: L ^cio 
[0103] nMrnt,! U<r>L i P F .Srifipfit L. 
8?«^ll:?^ni^uv:*-d?*-K ( PC) t'J^^'f'^i^iJ- 



(10) 



1*IF^3 0 2 4 6 3 6 ^ 



r^^-h ( DEC) (OU^mm 50 : 50 ( 
%) ) tLtz. 

[0104] IsJP^lC. tfcgfOfci^djESttCL i Ni 

o»cooa02^r^^-r. mm^^m^'^i^:^>'m ^ 

^J^\ ^®ttf+4S»J: PVDF =8 0: 10: 1 0 ( S 
b Ufc&l^lil^^lCLTl 8 6 5 0 R|g!-t>ri.S:K 

I 0 1 0 5 1 wtl^cORj^-feyU«:fflV>X. 5 5 "CiC^Jlt 
5 ^mf--^^ >'^W»$:tTo;rc. *mfi5 0 0 mA^e 
4. 2V^"C\ Jftmfil 0 0 0 mA-CS . OV^-Cfro 
fco ElS (C, Li Ni asCo 02O7^^tf^^( lljlfi 

10 10 6] ^^{c^ ±ie^J)g0iJ. itt:j0iJlcJ:;5Rej-fe: 
yU^rfflV^T. 5 5\:(ciatt53fei*S-l^^^^>^^^»$rl 0 

Of-^r^^^/i-trofcrnv ?^g^-rvfc:'-i/>xfeT'^>5r(OR 

I 0 1 0 7 ] [ nmu^m9 ] y ^^i.- 

LTft. JtSffittl . 7mVg OLi Ni aaCoo? 
02$rffiV^-C. 1 8 6 50 R 



[ 0 1 08 ) 1 8650 n^-t^y^<omvf^mmmp^i^ 
[ 0 1 0 9 1 r <ommu,m^K\t. 

tb^ll, -rVH^m) ^^d>^'. Li Ni oaCo 
02O2: aSHttf^-^^J: PVDF =8 0 -X : X : 1 
0 : 1 0 i: Lfc^ #Ox ( fia%) *6 Jc^filT? 
1^1^^ fro fc. ^6 \Z.\t^ a ( =x • 1 0 0 /8 0 . 

[ 0 1 1 0 J ro<t5 l::f1^SL/cR1S-feyw^fflv^r. 5 

[0111] 5femii5 0 0 mAr'4 . 2 V*"C'j^l;gffi3te 

mbjtm. 4. 2 vT-2B#Frasmj£*m^fTofc. 
^?^;cM^r2 8 BF«1«c@L]tSi-*km^-frfcS^ 

5 00 mAX-;<7?'h :^7mfi:«:3 . OV^Lfc. 
[ 0 1 1 2 1 ^6 »'^f^UfcRf5-fe/K02 8 

^E^5) Iw^^t-^f^i^^^-fo Li Ni oaCoaaO 

2$r^^DL/dJV>#-&( x =OCD®^) tC»LX. WB^ 
[0113] 



X 


a 


4WSi 
(mAh) 


4W$fi/0W?fS 
(%) 


0 


0 


1 205 


83 


4 


5 


1 393 


93 


8 


1 0 


1452 


94 


1 2 


1 5 


15 11 


94 


1 6 


20 


1554 


95 


20 


25 


1598 


95 


24 


30 


1 642 


95 


28 


35 


1686 


95 


32 


40 


1748 


96 


35 


4 3. 8 


1774 


95 


37 


4 6. 3 


18 18 


95 


44 


55 


1862 


96 


48 


60 


1906 


95 


52 


65 


1 949 


95 


56 


70 


1 993 


95 



I 0 1 1 4 1 [ wm^mmi o ] mmp^mi9 x^r^mL 

[0115] A»ffi«»«-Cll. AI*S:fflV^-cm«S:l 

/2*i?o^Lfco *fc*riiL^ii. mmctii:mt 



t) . 4 ram(7)lTSrfflV>fco V^-rtlt> l*lfflJiUL -16 4 

[0116] A#E««iix<ix i>4 0 ei±xm^^£m 

g^Xiix 2553 6 1 ^Mii^n.^ 4 8 iKit±X^ 



(11) 



#fF^3 0 2 4 6 3 6 ^ 



101171 ^ 



X 


a 






u 


r\ 
U 






A 


c 
D 






o 
G 


1 u 








1 O 






1 8 


9 0 






20 


25 






24 


30 






28 


35 






32 


40 






35 


4 3. 8 






37 


4 6. 3 






44 


55 




HIS 


48 


60 




^•k 


52 


65 






56 


70 







[ 0 1 1 8 J iU±tOi?ffi^l|^0iJcO^*^^^ . g 

7J>0 . 3 ^X^3 . 0 ( mVg ) d>St>iiLTV^5o 

I 0 1 1 9 1 ^fc, ^^^i-^y ^i^^/i-lS^K 
1 0 1 2 0 J ^yt. y ^^A. 'r:y^i^^^mmt') 

J^RXf^±^<DmJ^.^ 13 . [ L i Mn ^^mitm : 
[ Li Ni ffi^K^bife] =( 1 00 -a ) : a ^t;t^ 

3^a ^4 5 d5jff^LV\ 
I 0 1 2 1 J 



[ mi ] 8ox:<DmMm:i2o Bmmm^'\ttzm'^(om 

[ 112 J 8 0 X.(DmMm^2 0 0Pa1il^^-«:ybW^Om 



[ 01 ] 



2500 




— D0.?i(fTj5/a) 



[ 02 ] 




(12) 



#fFS3 0 2 4 6 3 6 



[ BIS] 




100 200 300 



400 BOO 



£ 0.08 
Q 0.00 
K 004 

Oj02 

I 

-OjW 



[ 1314 ] 

ooto-oota plot 



ois 0.1 OM 



0.18 a2 0.3 



^>t:-y>y^ mm, <q) 



(56)#%5i:g^ ¥10-112318(J P. A) 

W-9 -180718{ J P, A) 
¥10-92430{J P, A) 
^6 -60887 ( J P , A) 
¥8 -217452 ( J P . A) 
¥8 -138670{ J P . A) 
¥l1-3698( J P, A) 
¥11~54120(J P. A) 
¥10-199508(J P. A) 
4^1^ ¥5 -13107( J P , A) 
-171935( J P. A) 
¥8 - 50895( J P. A) 
¥6 -349493( J P . A) 
¥9 -55211 (J P. A) 



(68)^^L tz^^{\ni.a.\ D B 
H01M 4/58 
H01M 4/02 
H01M 10/40 



